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INTRODUCTION
The high demographic growth that has prevailed in the large cities of Sub-Saharan Africa for several decades has resulted in unplanned urban sprawl, with poor facilities and poor accessibility particularly for those living in informal settlements in outlying districts. Low-income populations are usually concentrated in these settlements and travel out of the district is very frequently problematic.
Academic work has shown evidence of the close relation between wealth and private car ownership rates in developing countries (Button et al., 1993; Dargay, Gately 1999) . In most Sub-Saharan Africa cities, rates of private motor vehicle ownership are low and have tended to fall even further since the 1980s because of a substantial drop in purchasing power among urban populations, as has been assessed in Abidjan (Godard, Teurnier, 1992) and in Nigeria (Akinlo, 1998) . With regard to the bicycle, apart from the exceptional case of Ouagadougou, it does not represent an attractive alternative for the majority of people, due to the negative social representations associating bicycle use with poverty and rurality (Pochet, Cusset, 1998) .
Whenever they need to leave their residential district, the vast majority of urban dwellers are therefore dependent on public transport or walking. As a result of the current organization of transport supply, which is highly dependent on the small-scale operators from the informal sector (minibus and/or shared taxis), fares are not subsidized and poor city dwellers carefully prioritize their transport needs and expenditure. They frequently only use public transport for their most essential trips (i.e. to go to work), and at the start of the month, or at those times money happens to be available (see Grieco et al., 1996 , for the example of female petty traders in Accra). Otherwise, they must walk, sometimes long distances, in order to carry out activities in other districts (Behrens et al., 2004) .
A number of studies all seem to agree about the high sensitivity of transport expenditure to the effects of economic crises and structural adjustment policies. In Chawama, a poor district of Lusaka, two-thirds of low income households reduced their transport expenditure after the implementation of the adjustment and stabilization program in the early 1990's (World Bank, 1994) . Likewise, in Yaoundé, between 1991 and , almost 60% of the poor reduced their consumption of transport services as a response to the economic crisis (Ngassam, Roubaud, 1994) ; moreover the reduction in the consumption of transport services seems to have been even greater than the reduction in living standards.
However, daily travel is not amongst people's or planning agencies' most pressing concerns due to the fact that transport is a derived demand, by-product of consumer outof-home activity needs. Greater importance is given to direct demand problems such as access to livelihood activities, housing and land tenure, drinking water, schools and dispensaries (Garau, 1989; Jaglin, 1995; Kourguéni et al., 1993) . It nevertheless remains the case that financing of travel tends to add to households' economic difficulties, especially for the poor, and transport-related difficulties can cancel out anticipated progress in other fields of social and economic development. From this perspective, it is essential to make daily travel easier and cheaper for the poor. This would enhance access to jobs and productivity at work. It would also improve the use of basic facilities and services and the maintenance of social networks and community-based solidarities, which are even more essential at times of economic crisis (Gannon and Liu, 1997; Marie, 1997) .
In this context, knowledge of the cost of transport for urban households is essential to design urban policies which aim to improve the travel conditions for the poor and increase social equity with regard to daily travel. However, like other geographical regions, Sub-Saharan Africa cannot be considered at all as a sole and homogeneous space. Local characteristics generate variability in travel expenditure, across cities but also within the same city, and this variability should be taken into account in transport policy formulation.
Empirical data on transport expenditure across cities and across time do exist, but they are still partial and sometimes even contradictory, as will become apparent from our literature review (section 2). Travel cost findings are conditioned not only by the urban and transport context of each city but also by data collection methodologies used in consumption surveys and travel surveys, and by the choice of equivalence scales when comparing travel expenditure between households (section 3). Methodological factors may thus greatly influence estimates and the reliability of analyses from existing data could then be called into question. To guarantee reliability of findings, a more in-depth analysis of transport expenditure is therefore undertaken. Sensitivity tests parameterized by four equivalence scales (section 4) applied to data sets collected in two consumption surveys (Ouagadougou and Dar es Salaam) and one travel survey (Niamey) measure the impact of methodological factors with regard to three travel expenditure indicators: the share of transport expenditure in the household budget (section 5), the concentration index of household transport expenditure (section 6) and the average travel expenditure per person (section 7). The conclusion (section 8) makes a number of proposals for improving data collection methods and knowledge on household transport expenditure. Table 1 sets out a number of estimates of the transport share of household expenditure in African cities. These figures are for various dates, and in some cases precede the devaluation of the CFA Franc in 1994. They exhibit a high degree of heterogeneity, not only between the cities, but also for a given city at different dates, or even the same date. For example, a comparison between the results obtained for the seven capital cities of the countries in the WAEMU (West African Economic and Monetary Union) where the same household expenditure survey was performed in 1996 shows considerable differences between them, with transport's share of expenditure doubling as one moves from Dakar or Lomé (8%) to Ouagadougou (16%). Furthermore, the ranking of transport expenditure amongst the main expenditure items varies significantly according to the city. While in all the seven cities the largest share of household budget is spent on food, transport expenditure comes second in Bamako, Cotonou and Niamey, third in Abidjan and Ouagadougou and only fourth in Dakar and Lome. The difficulty in obtaining convergent estimates is explained by factors of two types. The first relates to the specific features of each city, such as the size, the level of wealth, the characteristics of the passenger transport system, demographic trends, socio-cultural particularities, and the regulatory environment for housing ownership and land tenure. For example, the dominant position of private motorized transport (cars and particularly motorized two-wheelers) in Ouagadougou where public transport has been starved of resources, very probably explains why transport accounts for such a high proportion of household expenditure there. The second type of factor concerns the use of different methodologies which are not always precisely stated when the aggregated results are presented. Thus, in the published findings on transport expenditure for Yaoundé, communications is considered as part of the transport item; the figures for Nairobi and Mombassa focus on out-of-pocket transport costs and do not include vehicle purchase costs.
LITERATURE REVIEW

Transport expenditure as estimated by expenditure and consumption surveys
If we eliminate extreme values, it emerges from the expenditure and consumption survey data that households devote between 8% and 15% of their total expenditure to transport 1 . This percentage generally increases when household wealth increases, whether this wealth is estimated by distinguishing between poor and "non-poor" households ( Table 2) or on the basis of total expenditure quartiles (Table 3 ). For a selected city, the difference in transport expenditure between household groups is nevertheless very variable. For instance, it is small in the case of Nairobi and considerably greater in urban Niger or in Yaoundé. Exceptions to the trend of increasing share of transport expenditure with increasing household wealth are rare, e.g. Port-Gentil or Abidjan in the mid-1980's, where the share of overall transport expenditure is 11.1% for the very poor households, 8.2% for the poor households and 12.0% for the non-poor households (Grootaert, 1993) . (Ngassam, Roubaud, 1994 9.6 16.3 Nairobi, 1997 (CBS, HRSSD, 2000b 6.3 7.8 /94 (World Bank, 1996 7.3 7.8 9.1 11.3 Port-Gentil, 1993 /94 (World Bank, 1996 5.2 6.2 14.4 10.6 Yaoundé, 1993 (DIAL, DSCN, 1993 9.9 10.1 15.6 22.8
However, whether we consider the level of expenditure or the way this changes as a function of the economic affluence of households, these results differ from those obtained from travel survey data.
Transport expenditure as estimated by household travel surveys
The expenditure data collected by travel surveys relates exclusively to transport, and these surveys attempt to relate it to household income. Available data are sparse and usually less recent than that provided by consumption surveys. According to the surveys conducted by the Transport and Road Research Laboratory in the 1980's (Maunder, Fouracre, 1987) , the households in the Nigerian city of Jos spent 13% of their income on transport and those in Dar es Salaam spent 16%. In Abidjan, at the end of the 1980's, public transport expenditure was estimated at 9% of average income and 13% of medium income, but the figure for poor households was almost 20% (Godard, Teurnier, 1992) . In Ouagadougou, transport accounted for 20% of household income in 1992 (Diaz Olvera et al., 1999) . A 1996 survey of about 100 poor members of the working population of Dakar shows that 55% spent more than 10% of their personal income on work-related travel, and three-quarters spent less than 20% (Godard et al., 1996) . However, these last figures are only minimum values to which the expenditure for non work-related trips must be added. In 2003, poor households in Conakry spent 19% of their income on urban travel and the non-poor 12% (Sitrass, 2004a) . For Douala, these figures were 23% and 16%, respectively, in the same year (Sitrass, 2004b) .
Measured on the basis of household income, the share of transport generally decreases as income rises. In Accra, although this percentage increases considerably when one moves from the first income class, the poorest, to the second (from 14% to 24%), it falls even more sharply in the third class and then continues to decline to reach 4% for the fifth and wealthiest class (Kwakye et al., 1997) . In Ouagadougou, transport accounts for 25% of income for households in the bottom quintile and decreases to 18% for the top quintile (Diaz Olvera et al., 1999) . The findings of other surveys conducted in the 1980s (Kranton, 1991) are more varied, i.e. while a similar decrease to that in Ouagadougou is observed in Nairobi and Casablanca, in Dakar the share of transport is quite stable between household groups and in Abidjan it is higher among affluent households.
Generally speaking, there is agreement in the specialized literature on transport in developing countries that the share of transport consumption decreases as income rises. For instance, Osula (1999) has observed this trend on the basis of work carried out by a number of researchers in Nigeria in the 1970s and 1980s and also referring to studies of Jamaica, Malaysia and India. More recently, Vasconcellos (2001) has described the same tendency based on several case studies from Latin America.
Thus, findings from household travel surveys data show that transport accounts for around 15%-20% of household income, which is higher than the estimate from consumption surveys. Moreover, travel surveys indicate that poor households spend a greater share of their income on transport than others. These contradictory results between data from consumption surveys and travel surveys are partly explained by differences in data collection and processing methodologies.
INFLUENCE OF METHODOLOGICAL FACTORS IN TRANSPORT EXPENDITURE ESTIMATES
3.1. What type of transport expenditure data: factual or frequency-based?
The major difference between on the one hand expenditure and consumption surveys and on the other travel surveys lies in distinct approaches to collect transport expenditure data. Consumption surveys essentially rely on the collection of factual data and are "concerned with facts, that is to say the number of times a given event takes place during a given period" 2 (Blaizeau, Dubois, 1989: 138) . Such data can either be collected on a daily basis (travel diaries), or retrospectively (recall diaries). On the other hand, travel surveys generally collect frequency-based data which "attempt to reveal a habit, postulates the existence of a norm based on a degree of regularity in the occurrence of the events in question" 3 (Blaizeau, Dubois, 1989: 138) . The respondent is therefore asked to estimate the amount he/she spends (in an average week, month or even year) on public transport and on the personal use of any available household vehicles (for the main consumption items e.g. fuel, maintenance and repair, insurance and road tax, and occasionally vehicle purchase).
The measurements produced by the two methods of data collection diverge, as witnessed by the 1996 consumption survey conducted in the seven member countries of the WAEMU (Blaizeau, 1999) . The survey protocol specified that data should be collected for a few items of expenditure using both procedures. The outcome was that for urban travel expenditure, the frequency-based approach led to the overestimation of most repeated and frequent expenditure items (fuel and public transport) and the underestimation of items where more random payments were involved (vehicle maintenance and repair).
To the best of the authors' knowledge, a similar work concerning the comparison of data collection methodologies in household travel surveys has never been undertaken. However, the cross-comparison of data from the 1996 Niamey travel survey also suggests that the frequency-based approach can lead to a slight overestimation of transport expenditure. Weekly public transport expenditure stated by respondents was compared on the one hand with the travel the day before the interview and on the other with the out-of-home activities undertaken during the last seven days before the interview. These comparisons revealed that expenditure related to travel practices, such as the number of trips in public transport, can be implicitly overestimated by the respondent. Given that until now transport expenditure has not been retained as a key issue in most household travel surveys, there are usually no safeguards to limit this bias, such as detailed data on public transport use and the corresponding expenditure or information on the main household expenditure items (food, housing, clothing, etc.).
Conversely, some exceptional items of consumption are automatically underestimated when factual data collection is used 4 . The expenditure of individuals who use motorized modes episodically or rarely will statistically be less likely to occur during the survey period the shorter this is. In a expenditure or consumption survey there is a risk that some trips, and therefore the expenditure associated with them, will be omitted. It is known from field experience in travel surveys how difficult it is to collect information from individuals about all trips undertaken the day before if data collection does not follow time chronology strictly. Furthermore, in consumption surveys, one of the adults in the household, who is considered to be the best informed about the consumption and expenditure of the entire domestic unit is generally assigned as the spokesperson (Deaton, Grosh, 2001) . However, the spokesperson is not always aware of all the trips made by household members or what expenditure is incurred, given that in Sub-Saharan Africa it is rare for incomes to be pooled in their entirety in the household budget. This applies in particular when households consist of several adult income-earners who can take in charge their own personal expenses, such as out-of-home meals, clothing, public transport or vehicle fuel.
Lastly, is must be mentioned that content of transport expenditure differs given that exactly the same travel expenditure items are not measured in the two types of surveys. While consumption surveys are concerned with expenditure on all types of transport, including non-urban travel, travel surveys focus on urban trips.
Should expenditure or income be used to measure household wealth?
The second major methodological difference between the two types of survey involves the reference point against which transport expenditure is compared -either total household expenditure or total household income can be used. Whether they wish to investigate the wealth of individuals or identify inequalities, economists generally prefer to use total expenditure rather than income, for reasons which are both theoretical and practical (with regard to countries of the South, see, for example, Muller, 1997; Deaton, Zaidi, 1999; Lancaster et al., 1999) . Without attempting to give the full account of this topic, we can outline the following principles:
a. collection of household income is problematic because the incomes may come from a number of sources and involve episodic earnings which are difficult for the respondent to assess, as is very often the case for workers from the informal sector. Furthermore, questions about income are not always welcomed by respondents, which means that non-responses and underestimates are more frequent.
b. wealth is measured by the consumption of goods rather than by the possession of money;
c. the earnings of the majority of working populations fluctuate over a very short period of time, frequently from one day to the other. In contrast, consumption of most products is relatively more stable over time even though there is a seasonal dimension, such as religious festivals, and occasional expenditure, as for family funerals. "… observing consumption over a relatively short period, even a week or two, will tell us a great deal more about annual -or even longer period -living standards than will a similar observation on income." (Deaton, Zaidi, 1999: 14) .
Expenditure and consumption surveys are not spared from accuracy difficulties related to recalling, like other surveys, particularly if data collection concerns long periods or information too far back in time. However, a number of safeguards exist given that the definition of total expenditure and data collection protocols are precisely stated whereas definition and procedures for income data collection are more varied. For example, the household income is usually estimated by the sum of all the individuals' incomes, which are collected by interviewing separately each individual. But, as mentioned above, individuals usually keep a proportion of their earnings for themselves in order to retain some economic independence as in Abidjan (Leimdorfer, 1997; Yapi-Diahou, 2000) , Brazzaville (de Suremain, 1997), Ouagadougou (Kinda, 1987) and Kinshasa (Houyoux et al., 1986) .
Even though the notion of household income in most travel surveys still remains varied (Osula, Adebisi, 2001) , there are nevertheless significant benefits from the availability of information on personal incomes with regard to transport-related issues. In particular, former research has revealed that access to motorized transport is highly dependent on the possibilities of the individual earning an income, either at the present time (workers) or in the long term (students). The young and the unemployed are therefore at a disadvantage (Diaz Olvera et al., 1999) . When transport expenditure and consumption are examined solely at household level there is a risk that inequalities between individuals, particularly between men and women, may be overlooked (Case, Deaton, 2002; Mattila-Wiro, 1999 ).
Ranking of households: the key role of the equivalence scale
Finally, in order to study inequalities between households, it is necessary to compare the position of households whose size and demographic structure differs. The standard of living provided by a given budget (expenditure or income) will be different for a oneperson household and a larger household, even if in the latter economies of scale apply in the case of some goods. The use of an equivalence scale allows comparisons between households with different demographic characteristics by converting the number of persons in a household into a number of consumption units, each with identical needs.
Many different scales can be devised, but much empirical research demonstrates the considerable variations between the estimates when different scales are applied to a particular country at a particular date. Consequently, a great deal of controversy surrounds the choice of such scales (Lechêne, 1993) . These variations are troublesome as they affect the position of each household within the distribution as a whole. The make-up of groups of households (the poorest quintile for example) can therefore change quite markedly according to which equivalence scale is used (Quisumbing et al., 1995; Duclos, Mercader-Prats, 1999) . The calculation of per capita income, for example, is based on an equivalence scale which assumes that all individuals have identical needs (each individual is given the same weighting) and makes no allowance for economies of scale. It therefore tends to exaggerate child poverty, while the indicator constructed on the basis of total income or total expenditure underestimates it (Deaton, Paxson, 1997) .
The lack of consensus in favor of a particular scale provides an incentive for performing sensitivity tests of statistical data to various equivalence scales (Muller, 1997; Ekström, 1998; Deaton, Zaidi, 1999) .
Two main lessons can be drawn from the foregoing discussion. The first one is that, because of the likelihood that travel expenditure is overestimated by travel surveys and underestimated by consumption surveys, the range of household travel expenditure in Sub-Saharan African cities would be 8% to 20% of total household budget. The second one is that methodological factors concerning data collection and data processing greatly influence estimates and there is no way of measuring biases produced by these factors with the current state of knowledge.
Therefore, the reliability of empirical data analyses needs to be assessed. To enhance knowledge on household and individual transport expenditure and to guarantee reliability of findings, a more in-depth analysis of three case studies is undertaken. The analysis takes into account the type of empirical data and sensitivity tests of three indicators of transport expenditure to four equivalence scales are conducted.
THE CASE STUDIES: NIAMEY, OUAGADOUGOU AND DAR ES SALAAM
Two consumption surveys and one travel survey were selected for the case studies. Table 4 sets out the main characteristics of the statistical data. At the time of the surveys, the contexts of the three selected cities were quite different from several perspectives, including the passenger transport sector. Niamey and Ouagadougou were small-sized cities compared to Dar es Salaam (approximately 600 000, 700 000 and 1 500 000 inhabitants, respectively). The transport system in Ouagadougou was dominated by two-wheelers, mostly motorized. In Niamey and particularly in Dar es Salaam, private vehicle ownership was very low. In all three cities, a state-owned company operated under great technical and financial difficulties and unregulated operators dominated the public transport market. The level of transport expenditure was also quite different between the three cities. In Niamey, transport expenditure accounted for 18.4% of average income, compared with 15.6% of average expenditure in Ouagadougou and 9.1% in Dar es Salaam. These estimates are consistent with the ranges described in the literature for similar types of survey.
However, these average values should not conceal the fact that in all three cities transport expenditure was very unevenly distributed amongst households, as illustrated by the dispersion of expenditure when households are ranked on the basis of increasing transport expenditure, without reference to their wealth (Table 5 ). For instance, considering total transport expenditure in Niamey, 50% of households which spent the least accounted for only 13 % of total transport expenditure. The concentration of expenditure was even more marked in the case of personal transport modes, particularly cars, for which 10% of households accounted for almost 80% of expenditure. Similar orders of magnitude were replicated in Ouagadougou and Dar es Salaam, nevertheless with slight differences which can be explained by the specific features of public and personal transport supply mentioned above. As discussed previously, the choice of the equivalence scale is essential for ranking households according to their wealth. Some of the usual equivalence scales take the form ( ) β αK A + (Deaton, Paxson, 1997) where A is the number of adults (individuals aged 14 and over) and K is the number of children. α represents the relative cost of a child compared with an adult: the nearer this is to one, the greater the cost of the child. β measures the elasticity of total expenditure to household size: the nearer this is to 1, the smaller the economies of scale. The number of consumption units therefore varies between 1 (when 0 = β ) and the size of the household (when 1 = = β α ). The wealth indicator which is evaluated, e.g. income per consumption unit, varies at a given time between the total income of the household and the per capita income.
Four scales that give contrasting results were selected from a set of 15 equivalence scales (Diaz Olvera et al., 2001) : total household monetary resources ( β =0), per capita household monetary resources (α = β =1), and two intermediate measures between the two extremes (α / β ): 0.50/0.75 and 0.75/0.50, for which the weighting given to transport expenditure for the first quintile, the poorest, differs considerably. Figure 1 shows, for the three case studies, the share of transport expenditure by income or expenditure quintile estimated for the four selected equivalence scales. While in both Ouagadougou and Dar es Salaam, the choice of an equivalence scale slightly changes the estimated share of travel expenditure or the trends for change, without altering the direction of the change, in Niamey the incidence of the equivalence scale is more significant. In this case, first, the share of transport varies from 22% to 32% for the first income quintile, the poorest, depending on the equivalence scale and second, the scale based on total income changes the order between two successive quintiles (25% for the second quintile compared with 22% for the first). For Ouagadougou, the choice of the equivalence scale has very little incidence in the percentage of transport expenditure whatever the expenditure quintile; the greatest difference appears for the last quintile, the wealthiest, for which transport expenditure varies between 12% (total expenditure scale) and 15% (per capita expenditure scale). For Dar es Salaam, the trend of the equivalence scales is not as clear-cut as that of Ouagadougou but differences in the percentage of transport expenditure are still small (the largest are observed for the second and third quintiles) and there is no change in the order of quintiles. Figure 1 also exhibits the major difference in findings due to the data source. According to the travel survey data, relative amount spent on transport decreases continuously as household wealth rises, irrespective of the equivalence scale, with only one exception (total income scale). Conversely, according to the expenditure survey data, the proportion of household budget that is spent on transport increases as the economic position of households improves. Analyzed separately, both data provide consistent results and the use of different equivalence scales generally produces the same relative position for transport expenditure in the different quintiles. But when results are compared between types of survey, the contradiction highlighted in section 3 becomes once more apparent. Transport expenditure in Niamey concerns only urban travel in public and private modes (without vehicle purchase for the latter). If the same type of expenditure is considered in Dar es Salaam and Ouagadougou, we find the same variations between quintiles seen above. For instance, if we classify households on the basis of their per capita budget, as one moves from the first to the last quintile, expenditure fluctuates between 5.3% to 11.6% of total expenditure in Dar es Salaam and between 4.8% to 12.4% in Ouagadougou. In order to make the data for the three cities more consistent, in what follows we shall consider only urban travel expenditure generated by public transport and personal modes.
SHARE OF TRANSPORT EXPENDITURE ACCORDING TO HOUSEHOLD WEALTH
CONCENTRATION INDEX FOR TRANSPORT EXPENDITURE
The concentration indices can be used to compare transport expenditure inequalities between households (Table 6 ). The concentration index is obtained by doubling the area between the expenditure concentration curve obtained if households are sorted by increasing income (or expenditure) and the line of equal distribution. It takes on a value between -1 and 1. The higher it is, the more unequal the distribution of expenditure according to income (or expenditure). The comparison of concentration indices according to the equivalence scale reveal that they vary if one equivalence scale is used instead of another. However, the trend of variations between scales is the same, whatever the expenditure item and whatever the type of data set. In all three cities, the greater the size elasticity (and therefore the smaller the economies of scale), the lower the concentration indices and the inequalities amongst households are. Two noteworthy observations with regard to inequalities in the use of means of transport and the respective transport expenses can be drawn from Table 6 . The first one is that amongst the three case studies, Niamey has the lowest concentration of total expenditure on transport. This result may be a consequence of a higher degree of coexistence between public and private transport modes in Niamey than in the other two case studies. Diversity in urban transport supply could encourage a less unequal distribution of transport expenditure in the city, but such a finding would need to be supported by further research on other African cities.
The second observation is that the concentration indices suggest strong inequalities between households with regard to the use of public and private modes. In Niamey and Dar es Salaam, expenditure on public transport is more evenly distributed throughout the population than expenditure on personal vehicles. The concentration indices for expenditure on personal modes are high in Niamey and particularly in Dar es Salaam because of the disparity between high costs of vehicle purchase and use and the low income of the overwhelming majority of households. Expenditure on personal transport modes is thus concentrated among the very small minority of households that own a car or a motorized two-wheeler. Conversely, in Ouagadougou the distribution of expenditure on personal modes is least unequal while the one on public transport is most unequal in the case of three equivalence scales. This is due to the high ownership rates of motorized two-wheelers and to the fact that public transport expenditure is most concentrated among those with high incomes given that unplanned peripheral areas, where a large number of low-income populations live, are poorly supplied by public transport. daily travel in public transport 5 . In Niamey, even though the concentration index (section 6) suggests that use of public transport is less concentrated than in the other two case studies, it is still quite limited. The average expenditure on public transport per person aged of 14 years old and over differs by a factor of around 2 between the two extreme quintiles, irrespective of the equivalence scale (Figure 2a and Table 7 ). * Let us consider column 1, for example. Public transport expenditure per person aged of 14 years old and over for the households ranked in the last total income quintile, the wealthiest, is 2.03 times higher than for the households in the first quintile, the poorest. Still referring to the "total income" scale, persons belonging to the last quintile make 2.04 times more public transport trips than those in the first quintile on an average weekday. This figure rises to 2.50 when the comparison is restricted to those who have no access to a personal vehicle.
AVERAGE TRANSPORT EXPENDITURE PER PERSON
This figure is highly consistent with that for the average number of public transport trips made per person on a weekday, i.e., individuals from the wealthiest households travel in public transport twice as much as those from the poorest households. The difference in public transport use between the two extreme quintiles becomes even more pronounced among those with no access to a private car, with ratios of 1 to 2.5 or even 1 to 3 separating the poorest and the wealthiest populations. These figures clearly show that the poorest inhabitants of Niamey cannot afford daily use of public transport: the monthly cost of 20 return trips (i.e. daily usage of shared taxis with no transfer with a fare of 150 CFA Francs -$0.15) exceeds one sixth of the median salary and amounts to almost one twelfth of median household income.
The differentials between the poorest and the wealthiest households are more obvious in the case of Dar es Salaam. According to the per capita equivalence scale, individuals from households ranked in the last quintile, the wealthiest, spend approximately 5 times more on public transport than those in the poorest quintile (Figure 2e ). For the first three quintiles, 80% of household expenditure is devoted to food and housing. Among the 40% of households with the lowest total expenditure, once the costs of food and housing have been deducted, the average household has only Tsh 450 ($1.2) left per day to cover all the other household needs (health, education, transport, other purchases, etc.) and the poorest quintile of households has only Tsh 250 ($0.7) per day. Given that a round trip in daladala cost Tsh 140 ($0.4) at the time of the survey, it seems clear that the use of public transport is reserved for only the most indispensable trips.
These findings reveal that the estimates of monthly travel expenditure for the individuals from households ranked in the fifth quintile are highly dependent on the equivalence scale used, which may thus considerably modify the measure of inequalities between the most affluent households and the others. Beyond this equivalence scale effect, it should be retained from this analysis that the amount of transport expenditure per person increases continuously with household wealth, irrespective of the equivalence scale and the type of survey data, and that public transport and personal vehicle expenditure raise considerably between the 80% poorest households and the 20% better-off households. Monetary well-being is also essential for regular use of public transport and consequently the poorest households are penalized by limited access to overall motorized transport.
CONCLUSION
The literature review on household travel expenditure in Sub-Saharan African cities shows the gaps in the available data, both with regard to explaining the differences between cities and to rigorous temporal monitoring. Cross-city comparisons reveal that beyond the specific features of each city, particularly those concerning the passenger transport sector, methodological differences in the production and analysis of data partly determine the levels of transport expenditure.
With regard to data production, the type of survey is a key factor. The approach based on household consumption provides a more comprehensive picture of household expenditure and makes it easier to see how respondents make trade-offs between travel expenditure and expenditure on other items, but it probably underestimates the first of these. In contrast, the data from travel surveys may overestimate travel expenditure, when collected on a frequency basis. The data, however, have the major advantage that it can be compared with household vehicle ownership and the daily travel practices of household members.
The literature survey and the case studies showed evidence of the major difference in travel expenditure findings between the two types of sources: the travel survey data (Niamey) suggest that the proportion of expenditure spent on transport decreases as household income increases, while the use of consumption survey data (Dar es Salaam and Ouagadougou) indicates the opposite trend. In order to advance in this area we need to be able to compare both types of survey for the same city and the same year, at all stages from data production to analysis of the results. So far this has not been possible.
Additional information on the specifics of daily travel expenditure and household vehicles would certainly be relevant in travel expenditure analyses. In future, data collection could be made more reliable in a number of ways, without making the carrying out of surveys too complex and costly. For travel surveys:
a. information about the type and frequency of transport expenditure should be more precise, for example which public transport mode was used or, in the case of private vehicles, the type of any maintenance or repair performed;
b. information about the actual amount spent on each public transport trip made on the previous day would make it possible to make detailed comparisons between travel behavior, real expenditure on a specific means of transport and the reported expenditure over a longer period (a week, for example);
c. details about vehicle purchase strategies (date, price, new or secondhand, etc.) should also be collected, even though information about the vehicle's service life and use would also be required in order to make proper use of this information.
Likewise, in the case of consumption surveys:
a. transport items should be distinguished from other items such as communication;
b. details of the vehicles owned by the household (cars, motorized two-wheelers and bicycles) should systematically be collected and processed as this is a component of the household's wealth;
c. it would also be relevant to identify what access the different members of the household have to the vehicles, as well as each adult's real expenditure on personal and public transport, in order to minimize the risk that this expenditure will be omitted. This additional information would, however, require a major change in consumption survey data collection methods.
Beyond the variations due to methodological factors, the sensitivity tests in the three case studies highlight three facts: there are considerable structural inequalities between households, transport is a major component of poor household expenditure and daily use of public transport is unaffordable for the poor populations. These barriers to the use of motorized transport have significant consequences on the economic and social development of Sub-Saharan African cities. The high cost of public transport travel reinforces the tendency to remain in one's own district, as an individual survival strategy to face economic crisis, and therefore increases the vulnerability of the poor by hindering their building up of labor, human and social capital assets. This is particularly the case in unplanned peripheral districts where the level of basic service provision and the number of jobs available locally are far from equaling those in central or peri-central districts. In these ever-expanding areas, even though low-resource households limit motorized travel to the most essential trips, travelling by public transport imposes additional pressure on their budgets.
Even though the findings of this study clearly state that poor households cannot afford daily public transport ridership, estimations of transport expenditure are still too rough. They do not allow the thorough identification of groups of population being deprived from regular public transport use because of its unaffordability and therefore they also hinder the decision-makers' capability to target these populations in the formulation of transport policies. In order to take the transport sector into consideration in the pro-poor urban development policies there is an urgent need for better knowledge of how much daily travel costs in Sub-Saharan African cities and what it implies for the household budget.
